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Abstract
AIM: To identify pathologic features associated with
this “ulcerative colitis (UC)-like” subgroup of Crohn’s
disease (CD).
METHODS: Seventeen subjects diagnosed as having UC who underwent proctocolectomy (RPC) from
2003-2007 and subsequently developed CD of the ileal
pouch were identified. UC was diagnosed based on preoperative clinical, endoscopic, and pathologic studies.
Eighteen patients who underwent RPC for UC within
the same time period without subsequently developing CD were randomly selected and used as controls.
Pathology reports and histological slides were reviewed
for a wide range of gross and microscopic pathological
features, as well as extent of disease. The demograph-
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ics, gross description and histopathology of the resection specimens were reviewed and compared between
the two groups.
RESULTS: Patients with “UC-like” CD were on average 13 years younger than those with “true” UC (P <
0.01). More severe disease in the proximal involved
region and active ileitis with/without architectural distortion were observed in 6 of 17 (35%) and 7 of 17
(41%) “UC-like” CD cases, respectively, but in none of
the “true” UC cases (P < 0.05). Active appendicitis occurred in 8 of 16 (50%) “UC-like” CD cases but in only
two (11%) “true” UC cases (P < 0.05). Conspicuous
lamina propria neutrophils were more specific for “UClike” CD (76% vs 22%, P < 0.05). In addition, prominent lymphoid aggregates tended to be more common
in “UC-like” CD (P = 0.07). The “true” UC group contained a greater number of cases with severe activity
(78% vs 47%). Therefore, the features more commonly seen in “UC-like” CD were not due to a more severe
disease process. Crohn’s granulomas and transmural
inflammation in non-ulcerated areas were absent in
both groups.
CONCLUSION: More severe disease in the proximal
involved region, terminal ileum involvement, active appendicitis, and prominent lamina propria neutrophils
may be morphological factors associated with “UC-like”
CD.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Ulcerative colitis-like Crohn’s disease; Ulcerative colitis; Crohn’s colitis; Inflammatory bowel disease
Core tip: Despite well-established clinical and pathological criteria, a fraction of Crohn’s disease (CD) cases are
diagnosed as ulcerative colitis (UC). Given the significant
difference in standard surgical management for UC and
Crohn’s colitis, it is critical to identify as many factors as
possible which may help distinguish the two entities. In
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this study we have identified several pathologic features
which may assist in identifying a subgroup of inflammatory bowel disease cases known as “UC-like” CD. More
severe disease in the proximal involved region, terminal
ileum involvement, active appendicitis, and prominent
lamina propria neutrophils may be morphological factors
associated with “UC-like” CD.
James SD, Wise PE, Zuluaga-Toro T, Schwartz DA, Washington
MK, Shi C. Identification of pathologic features associated with
“ulcerative colitis-like” Crohn’s disease. World J Gastroenterol
2014; 20(36): 13139-13145 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i36/13139.htm DOI: http://
dx.doi.org/10.3748/wjg.v20.i36.13139

IPAA is generally contraindicated in CD. The creation of
a pouch frequently causes reactivation of Crohn’s with
high risk of pouchitis and fistula development[12-15]. Significant morbidity has been reported with pouch failure
rates that range between 30%-90%[16-19]. Therefore, it is
important to distinguish Crohn’s colitis from UC.
In the present study, we set out to examine the gross
and histologic features that are more frequently associated with CD, using colectomy specimens from patients
who were diagnosed with UC on initial clinical and pathological evaluation. Until now, there are no studies which
examine those pathologic features that may be useful in
identifying this “UC-like” Crohn’s disease subgroup. The
aim of this study was to identify pathologic features in
resection specimens associated with the “UC-like” subgroup of CD.

INTRODUCTION

MATERIALS AND METHODS

Crohn’s disease (CD) and ulcerative colitis (UC) are the
two major types of idiopathic inflammatory bowel disease (IBD). The exact pathogenesis of these disorders is
not well understood. The most credited models suggest
that the intestinal flora triggers and drives an aberrant intestinal immune response with subsequent inflammation
in a genetically susceptible host[1]. CD is characterized by
skip lesions, transmural inflammation, granulomas, fistulae and frequently, terminal ileum involvement; whereas,
UC is featured by continuous colorectal disease, often
more prominent distally, with predominant mucosal involvement.
Approximately 20% of CD cases only involve the colon (Crohn’s colitis)[2,3]. Thereby, differentiation between
UC and Crohn’s colitis can be very difficult, even in total
colectomy specimens. Some cases of Crohn’s colitis may
show only mucosal involvement without traditional features of Crohn’s disease, such as transmural lymphoid aggregates, deep or fissuring ulcers, sinus tracts, or fistulas.
This subgroup of patients has been referred to as “superficial Crohn’s colitis” or “ulcerative colitis-like Crohn’s colitis’ in previous studies”[4-8]. Up to 10% of IBD cases are
characterized as indeterminate colitis. In these cases, clinical and pathological data are unsuccessful in confidently
distinguishing the two entities.
Approximately 25% of patients with UC undergo a
colectomy due to failure of medical therapy, unacceptable side effects of chronic therapy, and occurrence of
acute complications (i.e., fulminant colitis, severe bleeding, toxic megacolon, perforation) or development of
malignancy[9]. Standard surgical management of UC for
those patients who do not require a permanent ileostomy
is a total proctocolectomy. This is often as a 2- or 3-stage
procedure, followed by ileal pouch-anal anastomosis
(IPAA), also known as a restorative proctocolectomy
(RPC)[10,11]. This procedure involves the creation of a
pouch of two or more loops of small intestine that are
sutured or stapled together to create a reservoir for stool
to “replace” the removed rectum. This reservoir is then
attached to the anus to reestablish intestinal continuity.

There were approximately two-hundred patients who underwent RPC for UC between January 1, 2003-December
31, 2007 at Vanderbilt University Medical Center. UC was
diagnosed based on pre-operative clinical, endoscopic,
and pathologic studies. The study group consisted of seventeen subjects diagnosed with UC who underwent RPC
during 2003-2007 and subsequently developed CD of the
ileal pouch based on pouch and pre-pouch ileum biopsies
and/or development of peri-anal fistulizing disease. This
group was defined as the “UC-like” CD group. Eighteen
patients who underwent restorative proctocolectomy for
UC within the same time period, without subsequently
developing CD, were randomly selected and used as controls. This group was designated as the “true” UC group.
Patient’s with indeterminate colitis were excluded. This
study was approved by the Vanderbilt Institutional Review Board.
Patient demographics and clinical data were collected
from the electronic medical record. Pathology reports
and histological slides were reviewed for a wide range
of gross and microscopic pathological features, as well
as extent of disease. The gross features were evaluated
by review of patients’ surgical pathology reports for
the presence or absence of the following: skip lesions,
cobblestone mucosa, pseudopolyps, terminal ileum involvement, ulceration, and the distribution and severity
of the disease. A gross description of the ileum was not
provided for one of the “UC-like” CD and three of the
“true” UC resection specimens.
Microscopic evaluation was performed on routinely
processed formalin-fixed resection specimens by two of
the pathologists (James SD and Shi C). The presence or
absence of ileitis, active appendicitis, appendiceal fibrous
obliteration, granulomas, Paneth cell metaplasia, pyloric
gland metaplasia, prominent lamina propria neutrophils,
and prominent lymphoid aggregates were assessed.
Prominent lymphoid aggregates were defined as equal to
or more than 10 lymphoid aggregates per section. The
disease activity was classified as (1) mild (cryptitis and
occasional crypt abscess, without ulcers); (2) moderate
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cases; whereas in the 18 “true” UC cases, 11 (61%) displayed more severe disease in the distal region, 7 (39%)
showed no difference in disease severity among the regions, and none (0%) demonstrated more severe disease
in the proximal area. More severe disease in the proximal
region than in the distal region was more commonly seen
in the “UC-like” CD (P < 0.01).

Table 1 Gross pathologic features in "ulcerative colitis-like"
Crohn’s disease and "true" ulcerative colitis n (%)
Gross features
Terminal ileum involvement
Discontinuous involvement
Pan-colitis
Cobblestone mucosa
Pseudopolyps
Ulceration
Degree of severity
Distal > proximal
Evenly distributed
Proximal > distal
b

P value

“UC-like” CD

“True” UC

2/16 (13)
2/17 (12)
7/17 (41)
6/17 (35)
8/17 (47)
7/17 (41)

0/15 (0)
1/18 (6)
8/18 (44)
9/18 (50)
11/18 (61)
8/18 (44)

0.48
0.60
1.00
0.50
0.32
1.00

7/17 (41)
4/17 (24)
6/17 (35)

11/18 (61)
7/18 (39)
0/18 (0)

0.32
0.47
< 0.01b

P < 0.01 vs control. UC: Ulcerative colitis; CD: Crohn’s disease.

(cryptitis, prominent crypt abscess, and occasional ulceration); and (3) severe (cryptitis, prominent crypt abscess
and prominent ulceration). Prominence of architectural
distortion, basal plasmacytosis, inflammatory infiltrates in
the muscularis mucosae, submucosal fibrosis, and thickening of the muscularis mucosa were also assessed.
Statistical analysis
Student t test was used to compare the patients’ age. Fisher’s exact test was used to compare other demographics
and pathologic findings between the two groups. A P
value of < 0.05 was considered statistically significant.

RESULTS
Demographics
The “UC-like” CD group included 9 males and 8 females. The “true” UC group was composed of 10 males
and 8 females. The ”UC-like” CD group was on average
13 years younger than the “true” UC group at the time
of total colectomy (31.1 ± 10.3 vs 44.1 ± 16.2, P < 0.01).
The mean time from total colectomy to diagnosis of CD
was 27.8 ± 5.8 mo (range: 4-83 mo). The median follow
up time was 74 and 57 mo for “UC-like” CD group and
true “UC” group, respectively.
Gross findings
Gross terminal ileum involvement was identified in 2 of
16 (13%) “UC-like” CD cases, but in none of the “true”
UC cases (Table 1). However, statistically there was no
difference between the two groups. Discontinuous involvement of the colon was observed in 2/17 (12%) and
1/18 (6%) of the “UC-like” CD cases and the “true” UC
cases, respectively (P > 0.05). Cobblestoning, pseudopolyps, and gross ulceration were not different among the
two groups.
The severity of the disease was also assessed grossly
and compared among different regions of the involved
colon. In the “UC”-like CD cases, there were 3 distribution patterns of the severity: distal more severe than
proximal in 7 (41%), evenly distributed in 4 (24%), and
proximal more severe than distal in 6 (35%) of the 17

WJG|www.wjgnet.com

Microscopic findings
Active ileitis (Figure 1A) was observed in 7 of 17 (41%)
“UC-like” CD cases, but in none of the “true” UC cases
(P < 0.05). Among 7 cases with active inflammation in
the terminal ileum, 4 displayed crypt distortion and villous blunting with cryptitis, crypt abscess, and scattered
to prominent lamina propria neutrophils; however, pyloric gland metaplasia was not identified.
Active appendicitis (Figure 1B and C) occurred in 8
of 16 (50%) “UC-like” CD cases but in only two of 18
(11%) “true” UC cases (P < 0.05) (Figure 1). Among the
8 “UC-like” CD cases with active appendicitis, 3 had only
distal disease, and 7 displayed mildly to moderately active
colitis, whereas all of the “true” UC disease cases with
active appendicitis had severely active pan-colitis. Unlike
acute appendicitis seen in general populations, the active
inflammation was more prominent in the proximal appendix in both UC and CD cases with active appendicitis, with some of them sparing the tip of the appendix.
Fibrous obliteration of the appendix was present in 1 of
16 (6%) “UC-like” CD cases, compared to 5 of 18 (28%)
“true” UC cases (P > 0.05).
Prominent lamina propria neutrophils were more
specific for “UC-like” CD (76% vs 22%, P < 0.05) (Figure
1D). In addition, prominent lymphoid aggregates (Figure
1E) tended to be more common in “UC-like” CD with 8
of 17 (47%) showing a marked increase, compared to 3
of 18 (17%, P = 0.07) in the “true” UC group. Severely
active colitis was observed in 8 of 17 (47%) “UC-like”
CD cases and 14 of 18 (78%) “true” UC cases (P < 0.05).
Therefore, the association of active ileitis, active appendicitis, prominent lamina propria neutrophils and prominent lymphoid aggregates with “UC-like” CD is less likely
due to the activity of the disease present in these cases.
None of the cases in both groups showed transmural
inflammation in the areas without ulceration. Granulomas directly associated with crypt disruption were identified in one of the “UC-like” CD cases; however, no CDtype granulomas were present in any of these cases. Deep
ulcers were observed in the both groups, especially in the
cases with severe activity; however, no fissures (deep and
narrow ulcers) were identified. An aphthous ulcer was
present in one of the “UC-like” CD cases.
Severe architectural distortion was seen in 8 of 17
(47%) “UC-like” CD cases and 12 of 18 (67%) “true”
UC cases (P = 0.49). Prominent basal plasmacytosis, inflammatory infiltrates in the muscularis mucosae, submucosal fibrosis, thickening of the muscularis mucosae, and
Paneth cell metaplasia were all seen in similar percentages
among the two groups (Table 2).
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C

Figure 1 Microscopic features of "ulcerative colitis-like" Crohn’s disease. A: Acute ileitis with architectural distortion. Section shows prominent villous neutrophilc
infiltrate and villous blunting; B and C: A cross-section of appendix shows active inflammation with crypt destruction and crypt abscess. This case only has distal colon
involvement. The active appendicitis involves the entire appendix; D: A representative section of the colon shows prominent lamina propria neutrophilic infiltrate associated with ruptured crypt abscess; E: Prominent lymphoid aggregates are present in the superficial and deep submucosa.

Table 2 Microscopic pathologic features in "ulcerative colitislike" Crohn’s disease and "true" ulcerative colitis n (%)
Microscopic features
Active ileitis
Appendiceal activity
Appendiceal fibrous
obliteration
Severe activity
Prominent lamina
propria neutrophils
Prominent lymphoid
aggregates
Prominent chronicity/architectural distortion
Prominent basal plasmacytosis
Prominent muscularis
mucosa inflammation
Prominent submucosal
fibrosis
Prominent thickening of
muscularis mucosa
Paneth cell metaplasia

“UC-like” CD

“True”UC

P value

7/17 (41)
8/16 (50)
1/16 (6)

0/18 (0)
2/18 (11)
5/18 (28)

< 0.05a
< 0.05a
0.18

8/17 (47)
13/17 (76)

14/18 (78)
4/18 (22)

< 0.05a
< 0.05a

8/17 (47)

3/18 (17)

0.07

8/17 (47)

12/18 (67)

0.49

4/17 (24)

6/18 (33)

0.71

8/17 (47)

9/18 (50)

1.00

3/17 (18)

3/18 (17)

1.00

4/17 (24)

5/18 (28)

1.00

8/17 (47)

6/18 (33)

1.00

a

P < 0.05 vs control. UC: Ulcerative colitis; CD: Crohn’s disease.

DISCUSSION
Distinguishing Crohn’s colitis from UC histologically can
be extremely difficult, if not impossible in some cases.
In early stages of IBD it is common to have overlapping
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clinical and pathologic features which make a precise
diagnosis challenging and oftentimes subjective[20,21]. Despite well-established clinical and pathological criteria, a
fraction of CD cases are diagnosed as UC. This subgroup
has been identified in previous studies; however, none
solely focus on distinguishing pathologic features. Given
the significant difference in standard surgical management for UC and Crohn’s colitis, it is critical to identify as
many factors as possible which may help distinguish the
two entities. A study evaluating intestinal complications
of IBD noted that all studies of IPAA for presumed
UC contained 2%-7% of patients in whom the correct
diagnosis proved to actually be CD[22]. In another study,
which examined the long-term results of patients with
CD treated with IPAA, 21 of the 37 patients had a proctocolectomy specimen that was initially diagnosed as UC.
After review of the proctocolectomy specimens, four of
the patients had their diagnosis changed to CD[13]. IPAA
is widely accepted as the procedure of choice for UC patients. Conversely, this procedure is generally contraindicated in patients with CD because of negative outcomes
associated with post-procedural complications. Our goal
was to identify pathologic characteristics which may help
distinguish the “UC-like” CD subgroup from “true” UC.
In this study we found that the “UC-like” CD group
was on average 13 years younger than the “true” UC
group at the time of total colectomy. A large study
evaluating preoperative factors predictive of subsequent
diagnosis of CD after IPAA also reported younger age in
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the “UC-like” CD patients[23]. In addition, perianal fistula,
anal fissure, and colorectal stricture were found to be significant predictive factors. This was not observed in our
study, which may due a couple of factors. Our colorectal
surgeons generally are conservative in practice and will
not proceed with an IPAA if these features are identified
preoperatively and there remains clinical or pathologic
suspicion for CD. With that said, patients who may fall
into the category of indeterminate colitis are managed
medically and re-evaluated until further characterization
can be made. In our study, patients who underwent an
IPAA had a working diagnosis of UC. Granulomas were
seen in one “UC-like” CD case, which were not felt to
be associated with CD but with crypt disruption. Also, a
“UC-like” CD case contained an aphthous ulcer present
in the colon. Some cases of UC may possess this finding.
These findings in isolation would not have changed the
management of these patients. However, seeing they may
be associated with “UC-like” CD, stronger consideration
should be taken if identified prior to surgery.
Overall, gross pathologic features were mostly noncontributory in identifying “UC-like” CD. Two cases of
“UC-like” CD did show gross terminal ileum involvement, compared to none of the “true” UC cases. Though
there was no statistically significant difference, this may
potentially serve as an informative feature to note during pre- or post-operative examination. A cobblestone
appearance of the mucosa is generally regarded as a feature of CD, but was noted more often in the “true” UC
group. Skip lesions are also most associated with CD;
however, they were seen rarely and in close frequency as
that observed in the “true” UC group in our study. These
findings highlight the strong degree of overlap in both
forms of IBD, making the two entities difficult to distinguish on gross examination alone. Interestingly, when we
looked into the distribution of disease severity, we found
that approximately one third of the “UC-like” CD cases
had more severe disease in the proximal region than in
the distally involved region, which was not present in the
“true” UC group. Therefore, assessment of the distribution of the disease severity, even in patients treated medically for IBD prior to surgery, may be useful in identifying “UC-like” CD.
Microscopic examination resulted in the identification
of several significant features associated with “UC-like”
CD, including active ileitis (41% of “UC-like” CD cases,
but in none of the “true” UC cases). When evaluating the
terminal ileum, distinguishing backwash ileitis, characterized by active ileitis with/without architectural distortion
in UC patients with severe pan-colitis, from Crohn’s disease can be challenging. Both clinical and pathological
features must be taken into consideration. Backwash
ileitis has been reported in up 30% percent of UC cases[23,24]. The absence of ileitis in the “true” UC group may
be due to small sample size. It may also represent the declining prevalence in UC due to medical management in
UC cases with pancolitis and terminal ileum involvement
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prior to surgery. Two of the seventeen “UC-like” CD
cases with active ileitis had active chronic colitis that was
limited to the distal colon, which was strongly suggestive
of Crohn’s colitis.
Only one of the two cases with gross terminal ileum
involvement contained activity microscopically. One possibility is that the changes observed grossly were that of
chronic injury instead of an active inflammatory process.
Also of consideration is the possibility of sampling error.
Lastly, the gross and microscopic discrepancy could further illustrate the low diagnostic yield of gross features in
these cases.
Active appendicitis occurred in 50% of “UC-like”
CD cases, but in only 11% of “true” UC cases. The prevalence of appendiceal involvement in IBD is unknown.
The data surrounding its occurrence in CD are few and
inconsistent with ranges between 0%-54%[25-27]. Similarly,
appendiceal involvement in ulcerative colitis has been
reported with a wide range of variation (12%-87%)[28-30].
Despite the variable and inconsistent data, active appendicitis was found to be a useful feature in identifying
“UC-like” CD in the present study.
Prominent lamina propria neutrophils were more
specific for “UC-like” CD. The hallmark of active IBD
is cryptitis and/or crypt abscess formation with pronounced neutrophilic infiltration into the lamina prominent. Although its mere presence does not help discern
between CD and UC, our findings suggest that the
magnitude and degree of activity may be informative in
distinguishing these two entities.
Lastly, increased and prominent lymphoid aggregates
tended to be more common in “UC-like” CD (47% vs
18%). Transmural distribution of lymphoid aggregates
is considered a histological characteristic of Crohn’s
disease[31], which may explain the observed increase in
our “UC-like” CD group. However, lymphoid aggregates were found no deeper than the submucosa. It has
also been reported that a marked increase in aggregate
diameter is particularly seen in Crohn’s disease[32]. Taken
together, examination of the number, distribution, and
size of lymphoid aggregates in IBD are informative diagnostic measures[33].
In conclusion, we have identified several pathologic
features that may assist in identifying a subgroup of
IBD cases known as “UC-like” CD. In isolation, the
diagnostic predictive value of these features is limited
due to the large degree of overlap in both the gross and
histologic findings. However, gross assessment of disease
distribution and directed microscopic examination with
documentation of terminal ileum involvement, active appendicitis, lamina propria neutrophils, and increased and
prominent lymphoid aggregates may be suggestive of
Crohn’s colitis. Use of these results may permit creation
of a scoring system to validate and better prospectively
predict the likelihood of developing CD after RPC for
UC and thus impact clinical decision-making. Further
studies are warranted.
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Background

Despite well-established clinical and pathological criteria, a fraction of Crohn’s
disease (CD) cases are diagnosed as ulcerative colitis (UC). Given the significant difference in standard surgical management for UC and Crohn’s colitis, it is
critical to identify as many factors as possible that may help distinguish the two
entities.

10
11

Research frontiers

A subgroup of inflammatory bowel disease cases have been identified in the literature referred to as “superficial Crohn’s colitis” or “ulcerative colitis-like Crohn’s
colitis” in which traditional features of CD are not seen. Many of these studies
have focused on clinical predictive factors and surgical outcomes. In this study,
the authors identify pathologic features that may contribute to the identification
of this “UC-like” CD.

Innovations and breakthroughs

Previous studies have reported that perianal fistula, anal fissure, and colorectal stricture are useful predictive factors in identifying cases of “UC-like” CD.
Conversely, in this study gross pathologic features were non-contributory with a
great degree of overlap between the study and control group. However, microscopic features such as terminal ileum involvement, active appendicitis, lamina
propria neutrophils, and increased and prominent lymphoid aggregates were
found to be suggestive of CD.

Applications

By identifying several prospective pathologic predictive factors to better determine the likelihood of developing CD after underwent proctocolectomy (RPC)
for suspected UC cases, improved clinical and surgical decision-making can be
made, ultimately decreasing the prevalence of adverse outcomes seen in these
circumstances.

Terminology

“UC-like” CD refers to patients who were diagnosed with UC based on preoperative clinical, endoscopic, and pathologic studies, underwent RPC and
subsequently developed CD of the ileal pouch based on pouch and pre-pouch
ileum biopsies and/or development of peri-anal fistulizing disease.

Peer review

This is a single centre, retrospective case control study with patients who had
undergone RPC for “true UC” compared with patients who were subsequently
diagnosed with CD after surgery. Histopathological features were compared
between 17 “UC-like” CD patients and 18 “true UC” patients to identify factors
predictive of CD.
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